Objective: to compare exercise levels, and dietary intake of fruit and vegetables in representative samples of healthy elderly people living in rural and urban areas. Design: two-wave (screening followed by face-to-face interview) cross-sectional survey. Setting: rural Cambridgeshire and urban Nottingham, UK. Participants: 2041 respondents (1021 in Cambridgeshire; 1020 in Nottingham) sampled from general practitioner lists. Main outcome measures: self-rated reports of health, exercise and food frequency. Results: within these samples of healthy elderly people, those living in rural Cambridgeshire were significantly more likely to consume fresh fruit [odds ratio (OR) = 1.81, 95% confidence interval (CI) = 1.52-2.16, P < 0.001] and green vegetables (OR = 3.70, 95% CI = 3.07-4.45, P < 0.001) daily in both the summer and winter months. While overall levels of activity were similar for both groups, the structure of activities differed, with the urban sample reporting significantly greater time spent walking. Conclusions: against current World Health Organisation recommendations for fruit and vegetable consumption, respondents in rural areas reported a substantially 'healthier' diet than their urban peers. On the other hand, urban elderly people may enjoy greater cardiovascular protection from greater time spent walking.
Introduction
Levels of health are generally poorer [1] , and levels of mortality generally higher [2] , in urban compared with rural areas. However, the influence of urban/rural location on both mental and physical health interacts with demographic characteristics, including age [3] , sex [4] , social class and marital status [3, 5, 6] , Nevertheless, the consistency of overall urban-rural health differences has stimulated interest in possible causal factors [7] , especially issues directly related to the physical circumstances of urban/rural living, such as access to healthcare [8] , urban deprivation [9] , and lower levels of environmental pollutants and stressors in rural areas [7] . Relatively less attention has been directed at exploring urban-rural differences in those behaviours which may actively promote health and longevity in older populations.
Recent evidence linking reduced mortality to the daily consumption of fresh fruit [10] and walking in excess of 4 h/week [11] suggests that even modest urban-rural differences in lifestyle may have a profound impact on health and survival in later life. Using data from operationally defined 'healthy' elderly cohorts randomly sampled from urban and rural locations, we have compared levels of self-reported health, exercise and dietary factors in relation to detailed profiles of demographic status.
Methods

Sampling
The sample for the present Healthy Ageing Study comprised a subset of respondents originally recruited for the Medical Research Council Cognitive Function and Ageing Study (MRC-CFAS).
The MRC-CFAS is a longitudinal epidemiological study of dementia which is being carried out in six centres in England and Wales (urban Liverpool, Newcastle, Nottingham and Oxford, and rural Gwynedd and Cambridgeshire) [12] . In each centre (except Liverpool where the design differed slightly) [13] random samples of sufficient size to yield 2500 interviews from individuals aged 65 years and over were selected. Samples included elderly people in residential care. Interviews were conducted in respondents' homes by trained interviewers. All respondents were screened for cognitive impairment, using the Mini Mental State Examination (MMSE) [14] and the organicity items from the Automated Geriatric Examination and Computer Assisted Taxonomy (AGECAT) [15] , and physical frailty, using the Clackmannan activities of daily living scale [16] .
Participants in the Healthy Ageing Study comprised sample subsets from two MRC-CFAS centres: rural Cambridgeshire, drawn from Ely and the surrounding area, and urban Nottingham, drawn from within the city boundaries. For the purposes of this study, we defined 'rural' in relation to population density, and pragmatically (i.e. being neither urban nor suburban [1] ). Since the early 1970s, when the Ely area was categorized as 'intermediate rural' according to Cloke's index of rurality [17, 18] , the population densities of both Nottingham and Ely have remained typical of those for English urban and rural areas (Nottingham 35.3 persons/hectare in 1991 [19] , Ely 1.4 persons/ hectare in 1991 [20] ).
Respondents were eligible for the Healthy Ageing Study if: (i) they achieved an AGECAT organicity level of <03, and an MMSE score of Ն18; (ii) they achieved a score of Ն8 on the Clackmannan activities of daily living scale; (iii) they had not been selected to participate in other MRC-CFAS follow-up assessments; and (iv) they did not present with severe communication problems (resulting from stroke, or poor competence in English, etc.). Eligible respondents were automatically selected on completion of the computerized MRC-CFAS screening interview (Table 1) .
Assessments
Physical health
We obtained self-assessments of health from the question: ''In general, would you say that your health is: poor, fair, or good?'' We calculated an estimated body mass index (BMI) from height and weight estimates provided by the respondent at interview [21, 22] .
Health behaviours
This assessment focused on smoking history, reported exercise and reported frequency of consuming fresh fruit and vegetables. We assessed smoking with two items (current smoker: yes/no; if no: ever smoked/ never smoked). We assessed exercise as number of To assess the intake of fruit and vegetables, we asked respondents to specify the frequency with which they ate (i) fresh fruit, (ii) green vegetables and (iii) salads or raw vegetables during the summer and winter periods. We coded responses as: never, less than once a week, once a week, most days, once a day, and more than once a day.
Demographic background
We based occupational class [23] on main occupation (or husband's main occupation) before retirement, and collapsed them into three categories: I and II (professional/managerial); IIIM and IIIN (skilled manual/nonmanual); and IV and V (semi-skilled/unskilled manual).
We categorized assessments of education, housing tenure, marital and living status as shown in Table 2 .
Statistical analysis
We assessed demographic differences between Cambridgeshire and Nottingham using the x 2 and MannWhitney U tests. We used logistic regression to provide unadjusted odds ratios (ORs) for the differences between centres for health and diet items. Since seasonal intakes were highly correlated, we combined them to produce the odds of eating fresh fruit or eating green vegetables daily, and eating salad or raw vegetables more than once a week, in the summer and winter. We assessed unadjusted differences between the centres for estimated BMI, walking and the total time spent exercising over the past fortnight by t-tests. The BMI was log-transformed to normality and the walking and total exercise variables were square-root-transformed for the analysis.
We assessed adjusted centre differences using multiple linear, and logistic regression, with centre, age, sex, living arrangements, occupational class and educational qualifications included in the models. Where significant at the 5% level, we added interaction terms into the model. Logistic regression model parameters are expressed as ORs with 95% confidence intervals (CIs). Analyses were performed with SPSS v7.5 for Windows.
Results
The parent study achieved response rates of 80% in Cambridgeshire and 83% in Nottingham. Of those respondents eligible for the Healthy Ageing Study, 2041 were interviewed-1021 in Cambridgeshire and 1020 in Nottingham (representing re-interview rates of 85% and 90% respectively; Table 1 ). The Healthy Ageing sub-samples in Cambridgeshire and Nottingham showed similar age, sex and marital status structures, but significant differences in socio-economic status ( Table 2 ). More respondents in Cambridgeshire were in occupational classes I and II. They were also more likely to have educational qualifications and were more likely to be home-owners.
Physical health
Ratings of 'good' physical health were made by 66% of respondents in Nottingham and 71% of respondents in Cambridgeshire (unadjusted OR ¼ 1.27, 95% CI: 1.05-1.53, P ¼ 0.01). After adjustment for demographic characteristics, however, the OR was non-significant (adjusted OR ¼ 1.20, 95% CI: 0.99-1.45, P ¼ 0.06). Unadjusted models also showed that the mean estimated BMI differed significantly between the centres, with Cambridgeshire averaging 25.1 (SD ¼ 3.71) and Nottingham 24.7 (SD ¼ 3.86; ratio of mean BMI Cambridgeshire/Nottingham: 1.02, 95% CI: 1.004-1.032, t ¼ 2.52 d:f : ¼ 865, P ¼ 0.01). Adjustment for demographic characteristics showed that this difference was not independent of sex-the ratio for men was 1.04 (95% CI: 1.016-1.057) and that for women was 1.01 (95% CI: 0.989-1.027).
Health behaviours
The most frequently reported activities were walking and gardening, with over 80% of respondents in both centres reporting some walking during the fortnight before interview. Of the remaining nine activities, none had a median higher than 0 in either centre. However, while respondents in Nottingham reported a median of 7 h walking over the previous fortnight, those in Cambridgeshire reported a median of 4 h (unadjusted square-root-transformed difference ¼ ¹4.55, 95% CI: Table 3 ). This significant cross-centre difference persisted after adjustment for demographic characteristics (adjusted square-root-transformed difference ¼ 14.39, 95% CI: ¹5.52-3.26). Total exercise scores, comprising walking, gardening (performed by 69% of respondents in Cambridgeshire and 55% of those in Nottingham) and all other activities, showed no significant difference between the centres (unadjusted square-root-transformed difference ¼ 1.17, 95% CI: ¹0.33-2.67, t ¼ 1.53 d:f : ¼ 1978, P ¼ 0.13), with levels of 13 h/ fortnight at both centres (Table 3) . Respondents' smoking habits were similar in both centres, with 34% never having smoked ( Table 4 ). The odds of smoking were not significantly lower in Cambridgeshire (unadjusted OR ¼ 0.84, 95% CI: 0.67-1.04, P ¼ 0.11) and remained after adjustment for demographic composition (adjusted OR ¼ 0.83, 95% CI: 0.65-1.04, P ¼ 0.11).
The intake of fresh fruit, salads and green vegetables is shown in Table 5 . Respondents in Cambridgeshire were 1.81 times more likely to eat fresh fruit (unadjusted OR ¼ 1.81, 95% CI: 1.52-2.16, P Յ 0.001) and 3.70 times more likely to eat green vegetables daily in the summer and winter months (unadjusted OR ¼ 3.70, 95% CI: 3.07-4.45, P Յ 0.001). In both centres, the same proportion ate salad and raw vegetables more than once a week (unadjusted OR ¼ 0.99, 95% CI: 0.82-1.19, P ¼ 0.90). In adjusted models, respondents in Cambridgeshire were still 1.74 times more likely to be eating fresh fruit daily than their counterparts in Nottingham, although the odds of eating green vegetables daily were not ageindependent. Respondents in Cambridgeshire were 3.00 times more likely in the youngest age group, and 5 .01 times more likely in the oldest age group (95% CI: 3.75-6.70), to eat green vegetables daily than those of the same age in Nottingham. In adjusted models of salad and raw vegetable intake, there was a significant difference between the centres that was not independent of living arrangements. Respondents in Cambridgeshire who lived alone were less likely (OR ¼ 0.67) to be eating salads than their Nottingham counterparts, whilst there was no significant difference for respondents living with other people (OR ¼ 1.07, 95% CI: 0.84-1.36).
Discussion
The confounding effects of demographic and urban/ rural status are evident in the subjective health ratings. That the experience of good health appears significantly more widespread among those living in the rural area is attributable mainly to the excess of occupational classes I and II in the Cambridgeshire sample, a trend reported in other European studies [7] . On the other hand, urban-rural differences in estimated BMI showed no interaction with class, but did show a significant interaction with sex, with centre differences greatest among men. Some caution is, however, necessary in interpreting this finding since the differences were relatively small, and the estimates wholly subjective. Nevertheless, the mean values fall within the expected range for this age group [24] .
Clear evidence of urban-rural differences is also shown in the comparisons of diet, with higher numbers of those in rural Cambridgeshire reporting that they consumed fresh fruit and green vegetable Նonce/day. Interestingly, the centre difference in green vegetable consumption was not age-independent. While older and younger respondents in Nottingham reported similar levels of consumption, the frequency of green vegetable intake in Cambridgeshire was higher among the younger respondents (Table 5) . It is possible, therefore, that some aspects of dietary intake may reflect cohort changes which are regionally specific, in the present case operating in rural but not urban communities.
Female sex, higher occupational class and greater educational qualifications were also independently related to higher levels of fresh fruit consumption (in both the summer and the winter months). Those who lived alone, however, were significantly less likely to consume green vegetables in the summer and winter months. Since green vegetables represent a major component of the 'traditional' cooked meal, it is possible that this latter finding reflects the previously noted breakdown in traditional eating patterns among older people living alone, where the social context of mealtimes is lost [25] . In both centres very low levels of participation were reported for sport and formal exercise programmes, with walking and gardening emerging as the principal activities. The significantly greater time spent walking reported in urban Nottingham possibly reflects the closer ('walkable') proximity of amenities (shops, churches, etc.) and social networks in urban areas, in contrast to the greater distances, and consequent greater reliance on public and private transport, in rural communities. On the other hand, gardening, while showing lower levels of participation overall, was more frequently reported in Cambridgeshire, probably reflecting wider access to gardens in the rural area. When combined in the total activity scores, shown in Table 3 , these centre differences in walking and gardening effectively cancelled each other out. However, it is possible that this similarity in total scores does not indicate a symmetrical health benefit accruing from exercise. Gardening is known to be highly heterogeneous with regard both to the intensity and type of gardening activity [26] , and may therefore be regarded as a less sensitive indicator (in population surveys) of overall fitness than walking. The health implications of the present findings are mixed. In a 17-year follow-up of 11 000 healthconscious vegetarians, Key et al. [10] found that the daily consumption of fresh fruit was associated with important reductions in ischaemic heart disease, cerebrovascular disease and all-cause mortality. Similarly, in a 4-5-year follow-up of 1645 elderly people with no previous history of heart trouble, LaCroix et al. [11] reported that walking more than 4 h/week was associated with a significantly reduced risk of cardiovascular disease hospitalization (relative to walking < 1 h/week). Given that the cut-points for risk assessment in these studies are very similar to the dietary intake/walking categorizations used in the present analyses, the following conclusions seem justified. Within the Cambridgeshire sub-sample, reported patterns of fruit consumption appear compatible with a reduced risk of cardiovascular disease in the rural area, while patterns of walking within the Nottingham subsample appear compatible with a reduced risk of cardiovascular disease in the urban area. As suggested by earlier research [7] and supported by the findings reported here, such conclusions must be interpreted against a background of multiple interaction effects which militate against simplistic urban versus rural generalizations.
Key points
• While attention to factors mediating urban-rural health differentials continues to increase, relatively little research has focused on the health-related behaviour of elderly people in these areas.
• The current literature indicates that both exercise and dietary intake of fresh fruit and vegetables are influential in maintaining health and reducing mortality in later life.
• Within selected samples of healthy elderly people, the present cross-sectional study showed significantly higher levels of walking among elderly people in urban Nottingham, but a significantly greater likelihood of daily fresh fruit and green vegetable consumption in rural Cambridgeshire.
• Urban-rural health differentials among older people may reflect fundamental lifestyle differences.
